Production of heterozygous alpha 1,3-galactosyltransferase (GGTA1) knock-out transgenic miniature pigs expressing human CD39.
Production of transgenic pigs for use as xenotransplant donors is a solution to the severe shortage of human organs for transplantation. The first barrier to successful xenotransplantation is hyperacute rejection, a rapid, massive humoral immune response directed against the pig carbohydrate GGTA1 epitope. Platelet activation, adherence, and clumping, all major features of thrombotic microangiopathy, are inevitable results of immune-mediated transplant rejection. Human CD39 rapidly hydrolyzes ATP and ADP to AMP; AMP is hydrolyzed by ecto-5'-nucleotidase (CD73) to adenosine, an anti-thrombotic and cardiovascular protective mediator. In this study, we developed a vector-based strategy for ablation of GGTA1 function and concurrent expression of human CD39 (hCD39). An hCD39 expression cassette was constructed to target exon 4 of GGTA1. We established heterozygous GGTA1 knock-out cell lines expressing hCD39 from pig ear fibroblasts for somatic cell nuclear transfer (SCNT). We also described production of heterozygous GGTA1 knock-out piglets expressing hCD39 and analyzed expression and function of the transgene. Human CD39 was expressed in heart, kidney and aorta. Human CD39 knock-in heterozygous ear fibroblast from transgenic cloned pigs, but not in non-transgenic pig's cells. Expression of GGTA1 gene was lower in the knock-in heterozygous ear fibroblast from transgenic pigs compared to the non-transgenic pig's cell. The peripheral blood mononuclear cells (PBMC) from the transgenic pigs were more resistant to lysis by pooled complement-preserved normal human serum than that from wild type (WT) pig. Accordingly, GGTA1 mutated piglets expressing hCD39 will provide a new organ source for xenotransplantation research.